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(57) ABSTRACT

A method (and device) of removing material residues, from
cores to make possible reuse of them in the same manner as
new and unused cores a number of times wherein cores with
material residues in the form of a number of material turns
are processed using a mechanism for lifting and tearing the
material residues for subsequent simple removal thereof, the
mechanism for lifting and tearing of the material residues 1s
displaced along the core and the mechanism for lifting and
tearing of the material residues 1s displaced from a position
in on the core out towards and past the ends of the core.

14 Claims, 6 Drawing Sheets



US 10,196,231 B2

Sheet 1 of 6

Feb. 5, 2019

U.S. Patent




U.S. Patent Feb. 5, 2019 Sheet 2 of 6 US 10,196,231 B2

7
P
=7
T
p o~ /
5 "’g e Q ¢
rosent !,f
“rverim®

A




US 10,196,231 B2

Sheet 3 of 6

Feb. 5, 2019

U.S. Patent

L

b |

e P AL 200 i

B o

=

_.uu....ﬂ_n..ﬁ._-i.___.{ e

1
L




U.S. Patent Feb. 5, 2019 Sheet 4 of 6 US 10,196,231 B2




U.S. Patent Feb. 5, 2019 Sheet 5 of 6 US 10,196,231 B2

o
e rw...-r s
) |
A A
/J.’r e A
'fa."f'r .'H..P.f'-i't"""_'.” ! s '."q f
- - T + A
e TR T R A I £ 7
W = ¥ ;,'- | i F
#].a-' @ T
o L | f
o el
'I-Fi'lﬂ-t{h
.
o
f/‘ )
- i Ryt |;l L L Tl T e i - I - — o
a2 — 1 i "'"m'il-‘:.‘“:-_-'-rmn : i * '; ity 2 ippr——) — - e
AR h— == T o — s m i = el . _‘-‘-'E: i 1 1 i, 1 — rheckrrhy

i

T mp—— ME:::-_—&E =i e ma;Twmﬂnﬁaw AdalctCy
s :mwm—f— — v —) gl H"‘—'—I-\- —-‘-'l“_
i il ) bbbt T r urd r e b — . o

B - FrrTrrT A S rrreTaytr =i
."_'..-- ‘H‘-.-...
e e N e o e T
M G e i o =
s " T ; g;"';
L J\;f F:
[l = i {

i-""!f
:‘~ ERE
L L
Ty f'!. P £ i
U r ]




US 10,196,231 B2

Sheet 6 of 6

Feb. 5, 2019

U.S. Patent




US 10,196,231 B2

1

METHOD AND DEVICE FOR RESTORING
OF CORES

The present invention relates to a method according to the
preamble to appended claim 1 and a device for carrying the
same 1nto eflect.

In particular within the tissue industry, use 1s made of
large cores of an inner diameter of, for example, 250 to 600
mm. For economic and not least environmental reasons, it 1s
a major advantage if such cores can be recycled and reused
as many times as possible. Hitherto, such cores have been
cleaned from material residues manually using knives. This
often leads to damage to the extremely sensitive casing
material and such damage makes reuse of these cores
impossible. There 1s thus a major need 1n the art for a method
and a device for restoring used cores 1n as gentle a manner
as possible without damage to the sensitive casing material
of the core.

The task forming the basis of the present mvention 1s to
realise such a method and a device for carrying the method
into efl

ect.

This task 1s realised by means of the present invention in
the method disclosed by way of introduction in that the
method has been given the characterising features as set
forth mn appended claim 1 and the device for carrying the
method nto effect has been given the characterising features
as set forth 1n appended claim 4.

The present invention realises an as good as automatic
cleaning or restoring of used cores for use within the tissue
industry to the same condition as new and unused cores as
good as without rnisk of damage to the sensitive casing
material. This implies major savings from both the economic
and the environmental viewpoints.

The present invention will now be described 1n greater
detail hereinbelow with reference to the accompanying
Drawings.

FIG. 1 1s a perspective view of a core at a part of a device
according to one embodiment of the present invention.

FIG. 2 1s a view similar to that of FIG. 1 but with the part
in a different position.

FIG. 3 1s a view similar to those of FIGS. 1 and 2 with the
part in vet another position.

FIG. 4 1s a longitudinal section through the parts 1n FIG.
1.

FIG. 5 1s a longitudinal section through the parts in FIG.
2.

FIG. 6 1s a longitudinal section through the parts in FIG.
3.

FI1G. 7 shows, on a larger scale, a part of the longitudinal
section 1 FIG. 6, the part being encircled.

FIG. 8 1s a perspective view of a core at a part of a device
according to another embodiment of the present invention.

FIG. 9 1s a view similar to that of FIG. 8 with the part in
a different position.

FIG. 10 1s a view similar to those of FIGS. 8 and 9 with
the part 1n yet another position.

FIG. 11 1s a longitudinal section through the parts 1n FIG.
8.

FI1G. 12 15 a longitudinal section through the parts 1n FIG.
9.

FIG. 13 1s a longitudinal section through the parts 1n FIG.
10.

FI1G. 14 shows, on a larger scale, a part of the longitudinal
section 1 FIG. 13, the part being encircled.

FIG. 15 1s a view of a part of a device according to one
embodiment of the present invention.
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2

The method according to the present invention will be
clearly apparent in the following description of difierent
embodiments of a device according to the present mnvention
for carrying the method into eflect.

A core with material residues 1n the form of a relatively
large number of turns of paper tissue 1s processed 1n a core
cleaner or roll cutter with a circular knife of per se known
type for removing the greater part of the tissue. The mner-
most layers or turns of the tissue are left on the core so that
the sensitive casing surface of the core 1s not subjected to
any damage by the parts in the core cleaner or roller cutter.
Those parts which may entail damage to the casing surface
ol the core are moved aside or the core 1s moved away from
them 1n order to make possible continued processing of the
material residues on the core according to the present
invention.

In FIGS. 1-7 there 1s illustrated a device according to one
embodiment of the present invention, consisting of a wheel
1 which 1s urged against a core 2 with tissue 3 1n the
direction of the arrow 4. The wheel 1 has a friction surface
and 1s advantageously manufactured from rubber or a rub-
ber-like matenial, e.g. polyurethane. The wheel 1 may have
a rounded narrow circumierential surface. The wheel 1 1s
displaced 1n the direction of the arrow 3 1n FIG. 2 along the
core 2 and 1s rotated 1n accordance with the arrow 6 1n a
direction towards the direction of displacement in accor-
dance with the arrow 5 to the end of the core 2. Belore the
wheel 1 1s displaced in the opposite direction to the opposite
end of the core 2, 1ts direction of rotation 1s reversed so that
the wheel 1 rotates towards the axial direction of movement.
This alternating displacement of the wheel 1 1s continued
until the tissue 1s split up as mtimated 1n FIGS. 3, 6 and 7
and until the casing surface of the core 2 1s visible. It 1s
important that the wheel 1 1s mounted resiliently so that the
casing surface of the core 2 1s not damaged.

It 1s also possible to rotate the wheel 1 with the axial
direction of displacement on condition that its peripheral
speed 1s different from (preferably greater than) the axial
speed of displacement. One advantage with this 1s that it 1s
possible to avoid the occurrence of a so-called “rolled edge”
of the tissue, which 1s extremely diflicult to split but must be
cut, with considerable risk of damage to the casing surface
of the core 2.

After the lhifting and splitting or tearing of the tissue
according to the preceding paragraph, either the core 2 may
be rotated, a doctor blade be applied 1n the opening and the
core rotated, or air be blown down into the opening thus
created for removal of the tissue. These removal methods
may naturally also be combined with one another for
removal of residual tissue from the core 2.

FIGS. 8-15 illustrate another embodiment of a device
according to the present invention in which the wheel 1 has
been replaced by a hook 7 which, 1n a position slightly mside
the end of the core 2, 1s urged 1n the direction of the arrow
8 towards the material residues or the tissue 3 on the core 2
and 1s displaced axially along the core 2 1n the direction of
the arrow 5 to the opposite end of the core 2. The hook has
a tip carrier 10 which includes an abutment surface 9, a
sloped surface 11, and a tip 8. In this displacement, the hook
7 or its tip 8 will strive down towards the casing surface of
the core 2 and parallel therewith while tearing up the tissue
3, until the end of the core 2 has been passed. Either the hook
7 may be reversed or another similar hook may be provided
for displacement 1n the opposite direction after engagement
in the tissue a distance 1nside the opposite end of the core 2.
The hook 7 or the hooks are displaced reciprocally on the
core 2 until the surface 9 of the tip 8 comes into abutment




US 10,196,231 B2

3

against the casing surface on the core 2 and 1s displaced
thereon without causing any damage. To this end, the surface
9 may be directed slightly upwards towards the tip 8 proper.
Changes 1n the direction of the surface 9 towards and away
from a parallel state with the casing surface of the core may
be realised by pivoting the hook 7 and 1ts tip 8 upwards or
downwards.

After the raising and splitting or tearing of the tissue
according to the preceding paragraph, either the core 2 may
be rotated, a doctor blade applied 1n the opening and the core
rotated or air blown down into the opening created for
removal of the tissue. These removal methods may naturally
also be combined with one another for removal of the
residual tissue from the core 2.

In combination with a core cleaner or a roll cutter with
circular fixed or rotating knife, a wheel 1 or a hook 7 may
be disposed on one or both sides of the knife 1in the core
cleaner or roll cutter and be lifted or lowered with the knife
and may also be moveable independently of the knife.
Suitably, the hook 7 may be pivotally mounted about its
opposite end 1n relation to the tip 8 and may be connected
to a cylinder or the like for pivoting against the casing
surface of the core 2 with the desired force. Trials have
demonstrated that 1t 1s suflicient to use the natural weight of
the hook 7 1n order for the hook to penetrate into and down
in the tissue 3.

Many modifications of the above described embodiments
according to the present mnvention are naturally conceivable
without departing from the scope of the inventive concept as
defined 1n the appended Claims.

The invention claimed 1s:

1. A method of removing matenal residues from a core,
the core including layers of the matenial residues disposed
on a casing surface of the core, the method comprising:

lifting and tearing the material residues from the core;

processing the core with the material residues, using a

means for lifting and tearing devoid of a knife, to
remove the matenial residues from the core as close to
the surface of the core as possible without damaging
the surface of the core; and

during said processing of the core, displacing said means

for lifting and tearing 1n an axial direction from a first
position on the core to a second position located past a
distal end of the core,

wherein said means for lifting and tearing allows a

plurality of reuses of the core in a same manner as a
new and unused core.

2. The method as claimed in claim 1, wherein said means
for lifting and tearing of the material residues 1s urged 1n a
direction towards the casing surface of the core for penetra-
tion 1nto the matenal residues under lifting and tearing of the
material residues on the core during the displacing of said
means for lifting and tearing.

3. The method as claimed 1n claim 2, wherein the means
for lifting and tearing comprises a plurality of means for
lifting and tearing, the plurality of means for lifting and
tearing of the material residues on the core being displaced
cach from a position on the core towards and past the distal
end of the core.

4. The method as claimed i1n claim 1, wherein the means
for lifting and tearing comprises a plurality of means for
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lifting and tearing of the material residues on the core, the
plurality of means for lifting and tearing being displaced
cach from a position on the core towards and past the distal
end of the core.

5. A device for performing the method according to claim
1, the device comprising:

a wheel or a hook comprising said means for lifting and

tearing ol the maternial residues,

wherein said means for lifting and tearing of the material

residues 1s displaced from the first position to the
second position while urging said means for lifting and
tearing against the material residues disposed on the
core.

6. The device as claimed 1n claim 5, wherein the wheel 1s
provided with a friction surface and 1s connected to means
for rotation thereol against their axial direction of displace-
ment over the core.

7. The device as claimed 1n claim 6, wherein the wheel 1s
connected to means for rotation thereof with 1ts axial direc-
tion of displacement at a peripheral speed which 1s different
from, preferably higher than, the speed of the axial displace-
ment.

8. The device as claimed 1n claim 5, wherein the wheel 1s
connected to means for rotation thereof with 1ts axial direc-
tion of displacement at a peripheral speed which 1s diflerent
from, the speed of the axial displacement.

9. The device as claimed 1n claim 5, wherein the wheel 1s
yieldably applied against the core and the material residues
thereon.

10. The device as claimed 1n claim 5, wherein the hook
has a tip carrier including:

an abutment surface configured to face towards the core;

and

a tip located at an end of the abutment surface and pointed

in a direction of displacement,

wherein the abutment surface 1s slightly inclined in an

upward direction away from the core and towards the
direction of displacement of the hook so that the tip 1s
located slightly above the casing surface of the core

when the abutment surface abuts the casing surface of
the core.

11. The device as claimed 1n claam 10, wherein the tip
carrier further includes a sloped surface facing away from
the core which slopes from the tip upwards and away from
the core, and

wherein the sloped surface 1s configured for lifting of the

material residues up from the core.

12. The device as claimed 1n claim 10, wherein the hook
comprises a plurality of tip carriers such that a first tip of a
first tip carrier faces opposite to a second tip of a second tip
carriet.

13. The method as claimed 1n claim 1, further comprising:

during said processing of the core, displacing said means

for lifting and tearing from the second position located
past the distal end of the core to a third position which
1s located past the opposite distal end of the core.

14. The device as claimed 1n claim 1, wherein the core
comprises an inner diameter of 250 mm to 600 mm.
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